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SOME PROBLEMS OF THE GREAT BARRIER REEF.* 
By H. C. RICHARDS, D.Sc., 
Professor of Geology and Mineralogy, University of Queensland; 
Chairman, Great Barrier Reef Committee. 
INTRODUCTION. 
The honour bestowed by your invitation to deliver the 
Clarke Memorial Lecture is deeply appreciated, not only 
on account of the distinction involved, but also because 
I have always been a great admirer of the eminent pioneer 
geologist, W. B. Clarke, who was the first to carry out 
geological work in an area-that of Silverwood, near 
Warwick, Queensland-which some years ago concerned 
me greatly from a geological point of view. 
In casting around for a subject on which to address you 
this evening it has been deemed fit to discuss some of the 
problems associated with a region which has engaged my 
attention closely for the last 14 or 15 years-the Great 
Barrier Reef. It is not reasonably possible to deal 
exhaustively with this matter except in a somewhat 
lengthy course of addresses, and anything like a complete 
dissertation on the area, if carried through at all thoroughly, 
would be unduly long and possibly not really worth while 
in view of the incomplete nature of our existing knowledge 
of the area. 
Following upon a visit to the first Pan-Pacific Science 
Congress in Honolulu in 1920, it became apparent that in 
Australia we were not playing as full a part as we should 
in the elucidation of the problems of the Pacific. 
Steps were taken, therefore, to form something in the 
nature of a Research Committee, which might supervise 
and conduct investigations so as to afford the scientific 
world an adequate account of the nature and origin 
of what, after all, is the greatest mass of coral the world 
has ever known. This committee, called the Great Barrier 
Reef Committee, and which is centred in Queensland, is 
*Clarke Memorial Lecture delivered to the Royal Society of New 
South Wales, April 19, 1937. 
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composed of representative scientific investigators in all 
the .Australian States, New Zealand, and Great Britain. 
Private individuals, public institutions and govern­
ments-British, Commonwealth and State-have lent 
their patronage, backed with hard cash, and some of us 
have worked year in and year out on the long and interesting 
task of answering some of the many riddles associated 
with a study of this great coralline mass. You will be 
interested perhaps in hearing what some of these problems 
are and of the progress we have made in offering adequate 
explanations. 
HISTORICAL. 
Before doing this, however, it is essential that you know 
a little of the history of the area. 
James Beete Jukes, the naturalist on H.M.S. Fly, 
which during the early part of 1843 was surveying in the 
Barrier Reef waters, commenced his narrative of the 
" Voyage of H.M.S. Fly ", published in 184 7, thus : " On 
January 7, 1843, I landed for the first time in my life on a 
coral island. This was a little islet called the First Bunker's 
Island, in the northern part of the Capricorn Group . . . " 
In this narrative he gives, I believe for the first time, a 
description of the Great Barrier Reef, and by means of a 
diagram he indicated definitely his belief in a stupendous 
thickness of the coralline deposit and also in Charles 
Darwin's conception of the origin of coral reefs. 
Some 73 years earlier, in 1770, James Cook had made an 
accidental acquaintance and one rather more intimate 
that he cared for, of the maze of coral reefs as he sailed 
north from Botany Bay. He really knew little of the 
caralline mass as his interest unquestionably was that of 
the terrigenous islands and coastline. However, on 
June 1, 1770, he found his ship, H.M.S. Endeavour, firmly 
fixed on a coral reef which he named the Endeavour Reef . 
.After much jettisoning of cannon and other gear he got 
off, fothered the vessel, using a sail with oakum, etc., to 
fill the hole, and made his way a few miles in a N.W. 
direction by the help of the S.E. trades till he found the 
river which he named the Endeavour River. Here, on 
the site of what is now Cooktown, he repaired his good 
ship and set sail northerly along the coast. .After travelling 
some distance north and finding the reefs becoming more 
abundant, along with his mate he climbed the granitic 
island-Lizard Island-some 1,000 feet above sea-level 
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and gazed out over what to him appeared to be a cruel 
maze of coral reefs. He saw for the first time the dangers 
through which he had .been navigating and he decided to 
seek safer, if somewhat rougher, waters. To that end he 
took a bearing on one of the openings through the Outer 
Barrier with its deep channel leading towards the deep 
blue ocean of prodigious depths outside the reef mass; 
Out he sailed and thanked his Maker for his deliverance 
from these treacherous coral reefs. He set off on a northerly 
course parallel to the Outer Barrier, and, try as he would, 
because of wind and tide he had to fight with all his might 
to fend his vessel off the cruel and jagged coral growths 
along the Outer Barrier. 
Eventually, when abreast of what is now Cape 
Weymouth, Lat. 12° 37'S., the wind and tide took control 
and wafted him inside the Outer Barrier again through a 
passage somewhat similar to the one he used for the purpose 
of getting out previously. He was more than pleased to 
find himself inside again, safe and sound, and so he called 
the passage ProvidE:'ntial Channel. It is worthy of note 
that some ten miles south, east of Cape Direction, Bligh, 
Cook's one-time lieutenant, came through a passage in the 
Outer Barrier ten years later in his wonderful voyage in a 
life-boat after the mutiny on H.M.S. Bounty. Some 
60 to 70 miles further north is yet another entrance in 
which H.M.S. Pandora, under the command of Captain 
Edwards, was wrecked in 1791 on her way back from the 
Society Islands with such of the mutineers as could be 
captured. 
The northern part of this Great Barrier Reef is rich in 
association with historical happenings of great interest, 
but it is not so much of these things that we wish to speak 
this evening, but rather of more scientific aspects of this 
extraordinary region. 
EXTENT AND GENERAL FEATURES OF THE 
GREAT BARRIER REEF. 
Jukes clearly indicated the lack of continuity of the 
line of reefs making up the Outer Barrier and spoke of 
them as " reeferies ". 
The Great Barrier Reef extends for some 1,200 miles, 
from near the mouth of the Fly River in Papua down 
almost to Breaksea Spit at the northern end of Fraser or 
Great Sandy Island to the east of Bundaberg. 
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In its northern half it is much more continuous, more 
compact, and more of an entity than in its southern half. 
Moreover, it is much nearer to the coastline north of Cairns 
than to the south. Near Cape Melville (Lat. 14° 10' S.) 
it is only some 10-12 miles from the land. Southward 
from Cairns the Outer Barrier line begins to diverge from 
the coastline and the reefs become less definite until towards 
its southerly end it is a matter of some 200 miles from the 
coastline to the edge of the coral mass. 
Professor J. Stanley Gardiner and others such as J\fichael 
Spender* have emphasised this difference between the 
northern and southern portions, and the former definitely 
believes that, while the coral reefs in the northern end may 
be flourishing and the mass as a whole more than holding 
its own, the same cannot be said of the southern end. 
While one sees some justification for this view, it is largely 
a matter of opinion. First of all, we have no past record 
with which to compare the existing development, and, 
secondly, very few people have ever seen or traversed to 
any extent the reefs at the outer portions on the southern 
end; the few who have do not appear to have been 
scientific investigators. If indefiniteness of form and 
lack of continuity of the outer barrier line mean a less 
flourishing coralline mass the opinion may be accepted. 
It must be appreciated, however, that in the Bunker and 
Capricorn groups of coral islands many very flourishing 
coral reef patches exist today. Dr. C. M. Yonge, after 
his studies for approximately one year in the central and 
northern portions of the Barrier Reef, visited these southern 
coral cays, and he was surprised at the flourishing condition 
of the coral reefs.1 Other scientific investigators have 
been impressed similarly. The wealth of variety character­
istic of the northern end is not to be seen here, but there 
is much virility in the growth even if it is less highly 
coloured. 
Before accepting the opinion as to decadence, some 
quantitative work would need to be carried out. Maybe 
the proposed deep boring operations at Heron Island 
will shed some light on this question. 
Before leaving this point it should be mentioned that in 
Moreton Bay at Peel Island (Lat. 27° 30' S.) there are 
several quite large coral reefs with really luxuriant coral 
* Geogr. Jour., 1930, p. 275. 
1 C. M. Yonge, "A Year on the Barrier Reef", p. 202. 
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growths, and near the mouth of the Brisbane River, on 
Mud Island, fine growths especially of T1.trbinaria may be 
seen. In the past at Mud Island the coral growth 
unquestionably has been much greater than today, but 
even in the north, at Thursday Island, the sites of once 
luxuriant coral patches are now a mass of dead coral. 
.Attempts by the lat� Charles Hedley and the author 
to find, for the purpose of remeasuring, several flourishing 
reefs photographed and measured with great accuracy by 
Saville Kent, proved abortive ; not because of the difficulty 
of fixing the location, but because of the subsequent 
destruction. The coral reefs off Vivian Point at Thursday 
Island (Lat. 10° 30') and on Stone Island (Lat. 20° S. ) 
in Bowen Harbour, are the two most easily checked 
illustrations of this contention. 
One is forced to accept the view that there is no 
permanency about the flourishing conditions of cora] reef 
patches in relatively shallow water patches. What degree 
of permanency there may be in the deeper waters of the 
lagoon area of the Great Barrier Reef is another question. 
The factors of temperature, depth (light), clarity of 
water, salinity and food supply are known definitely to be 
of major importance, while there are others which have an 
influence. 
'Vhere fringing growths at shallow depth have developed 
around terrigenous island masses, a transient existence is 
not uncommon due mainly to eustatic movements, to the 
influence of water charged with sediment, and to the 
killing effect of a fresh-water layer as a result of heavy 
rainfalls, especially during spring tide periods. .At low 
tide the fresh water is in contact with the coral for a period 
long enough. to do much damage. This appears to have been the destructive element responsible for the obliteration 
of the once flourishing and luxuriant coral reef on Stone 
Island 2 in Port Denison (Bowen). Although the destruction 
commenced in January, 1918, even after nearly 20 years 
the amount of regeneration is almost negligible . 
.At Holbourne Island3 (Lat. 19° 44' S. ), some 20 miles 
E.N.E. of Bowen, a fringing reef has been affected most 
adversely as a result of a small emergence, while an 
2 Reports of Great Barrier Reef Committee, Vol. 1, 1 925, pp. 35-40. 
s Ibid . .  pp. 29-33. 
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emergence of greater magnitude has been even more 
effective at Hunter and Iron Islands,4 further south. 
The effect of moving sand cays must be very disastrous 
in those reef patches where they occur. The very efficient 
method of ridding "green" coral of the disagreeable 
protoplasmic matter by burying it in coral sand for about 
a week is well known, and little imagination is needed to 
picture the results following the invasion of moving coral 
sand cays as a result of storm action. The movement 
of the Beaver Cay mass over a distance of a hundred yards 
in a period of a few months has been recorded definitely5 
and illustrates very well how these things go on. 
Where the depths are greater the favourable conditions 
may be more persistent, but the results of the shallow 
boring operations at Low Isles6 show that coral growths in 
certain regions must from time to time be buried under 
terrigenous sediment, with fresh growths developing later 
on the surface of the mud deposit. 
Most people are probably disappointed on their initial 
landing on a coral reef to find so much " dead " coral. 
This, especially when covered with the algal growth 
Lithotha.mnion, looks very drab. They soon learn that 
the proportion of the reef which is flourishing and to them 
attractive for that reason is quite small. This relatively 
high percentage of "dead" coral areas on coral patches 
is a constant feature all along the Great Barrier Reef and 
in coral reef areas elsewhere. 
A proper appreciation of the various factors which 
bring about these changes in the "life " of coral is of 
considerable importance, and it may be gained from the 
observations already made that we have to some extent at 
least learned to know some of them. 
ORIGIN OF THE GREAT BARRIER REEF. 
So many points arise in this coral reef investigation 
that it is difficult to prevent oneself from pursuing all 
kinds of interesting side lines instead of keeping on the 
main route. 
Naturally it is important to know what is the main 
route ; I think we may take it as being the explanation 
' See J. A. Steers, Geogr. Jour., 1937, p. 23. 
5 T. Taylor, Qld. Geogr. Jour., Vol. 39, p.  38. 
8 S.  M. Marshall and A. P. Orr, Great Barrier Reef Expedition 
Scientific Reports (British Museum), Vol . l, No. 5. 
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of why we have in the place we find it such an enormous 
development of coralline material. 
The coral mass must rest on something, and it is clearly 
our duty to find out what that is. This for the lack of a 
better term is called the " Platform ", because there is a 
general belief that there is something in the nature of a 
platform or ledge of old rocks or " continental shelf", 
perhaps more or less uniform or level, jutting out from 
below sea level (and coral level) to an easterly point termed 
the " Outer Barrier ". 
What this old platform is, what its surface is like, how 
it was formed, and why it is now submerged, are all 
questions of very great importance. This is seen 
immediately one enters on the question of the origin of the 
coralline mass. 
While the Great Barrier Reef area is not really a happy 
one in which to test out the various hypotheses as to the 
origin of coral reefs, at least we have to try to apply 
them. 
Darwin's Subsidence Theory. 
According to Darwin's view the "platform " represents 
the coastal margins of the north -eastern portions of 
Australia which have foundered and on which the coralline 
material developed and accumulated. Various factors 
may have played a part in modifying the form and shape 
of the mass, in bringing about the variation in depth of the 
lagoon, in establishing coral-reef patches here and there, 
in building up coral cays some of which become fixed by a 
growth of vegetation, but the essential idea is that sub­
sidence of the coastal region has gone on. Disputes may 
arise as to the rate of subsidence, as to whether it has 
been spasmodic, or even also as to whether there have 
been differential amounts of subsidence due to tilting 
of the regions affected. 
Physiographical studies by many people over a long 
period of time of the adjacent coastal regions have generally 
speaking supported the idea of subsidence. There are 
those who invoke faulting and warping as well, but the 
essential point to make clear is that on the whole the 
physiographers advocate some such downward movement 
of the region as was required by Darwin. 
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Ot h e r  V i ews. 
The great rival view to that of Darwin was, and perhaps 
still is, that of John Murray, which requires not subsidence 
of the area concerned, but its building up by accumulation 
on the sea floor to a height or shallowness of water requisite 
for the coral polyps to play their parts. This is regarded 
as being from 30-40 fathoms at the deepest. 
There have been but few advocates of Murray 's view 
as applicable to the region under consideration, but many 
investigators of considerable experience have been 
supporters of either Daly's Glacial Control Hypothesis 
or a modification of it. 
According to Daly, during the Great Ice Age the sea 
level in the regions being considered was some 200-300 
feet lower than at present, due to the locking up of water 
in a frozen condition in the higher latitudes. During this 
period the " platform " was cut by sea action and, when 
the water duly became warmer and the coral polyps 
established themselves, they maintained their growth 
upwaJ'd at a rate at least equal to the 200-300 feet rise of 
sea level. 
T. Wayland Vaughan, E. C . .Andrews, 7  and a few others 
have postulated the formation of the antecedent platform 
required by the action of storms, waves and currents. 
Many years earlier Andrews8 appears to have associated 
the formation of the Great Barrier Reef with subsidence 
in late Pliocene or Pleistocene times, which in amount 
must have been very moderate. He went on to write 
" Were a bore put down in the Great Barrier Reef, it would 
probably show a very moderate thickness only of bedded 
recent or, at most, Pleistocene coral lying on mud, stones, 
conglomerates, and limestones of Pliocene age". 
It will be of interest a little later to consider what bearing 
the results of the boring operations at Michaelmas Cay, 
near Cairns, and at Heron Island, near Gladstone, have 
upon these views. 
It will be quite clear from the above why many claim 
that the crux of the question is the origin of the foundation 
platform. 
Without doubt any information which will give us the 
depth and nature of the surface of this platform is of first­
rate importance, and the part which certain applied 
7 Jour. and Proc. Roy. Soc. N.S. W.,  1 922, Pres. Add., pp. 1 0-38. 
8 Jour. and Proc. Roy. Soc. N.S. W.,  1 9 1 0, p. 420, et seq. 
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geophysical methods may play are being considered most 
seriously by the Committee and will be discussed later. 
M!CHAELMAS CAY BoRE. 
Many investigators, previous to the formation of the 
Great Ba.rrier Reef Committee in 1923, had done much 
useful work, and several of its own members, such as 
Charles Hedley, J. A. Edgell, G. A. V. Stanley, F. Jardine, 
W. E. J. Paradice, and H. C. Richards had afforded much 
help over a period of five years by their several investiga­
tions into the physiographical, geological, and structural 
features of the area and mass under consideration. How­
ever, the time was considered ripe in 1928 for the carrying 
out of deep-boring operations to obtain, if possible, some 
quantitative information, especially as to the thickness 
of the coralline material and its make-up, and also as to the 
nature of the underlying material. 
After much consideration of all the factors, l\lichaelmas 
Cay (Lat. 16° 36' S., Long. 145° 59' E . )  was selected. 
It is not practicable to establish a boring station on the 
Outer Barrier, and the site selected, which is some 10 
miles from the Outer Edge, is 2 2  miles from the coast­
line and about that distance N.N.E. of Cairns. The· Cay 
is very lightly vegetated with grass, and rests on a very 
extensive coral reef patch developed in an area of rat.her 
luxuriant coral growth, and just to the south of the 
important Trinity opening through the Outer Barrier. 
Forecasts were made by many in Australia and elsewhere 
as to what the boring results would be, but no one 
anticipated either the physical make-up or the thickness 
of the coralline material actually encountered.9 
Some 427 feet (71 fathoms) of coralline material were 
passed through, and it was loosely coherent except for a 
total of eleven feet in the aggregate of what must be 
regarded as several pieces of " nigger-head material " .  
From 427 feet to 600 feet (bottom of bore) loosely 
coherent quartz sand, in parts glauconitic and containing 
foraminifera and littoral shell fragments, was encountered, 
with no hard cemented material at all and no true coralline 
material recurring. Unfortunately, in the circumstances 
the bore could not be proceeded with, and what lies below 
600 feet is not known. 
9 Reports Great Barrier Reef Committee, Vol . 1 1 ,  1928, pp. xi-xiv. 
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Chemical investigation of the core material shows a. 
complete absence of any dolomitisation, which may well 
have been expected on the evidence of the Funa Futi and 
Bahamas bores. 
This bore is perhaps the first one on a coral reef which 
has passed through the coralline material, and the results 
are distinctive for : 
(a) The loosely coherent nature of the coralline 
material from the surface to 427 feet ; 
(b)  the absence of dolomitisation of the coralline 
material. 
The high percentage of foraminiferal and algal material 
recorded from the Funa Futi bores is found here alfo, and 
it would appear that these together form perhaps more 
than half of the coralline material. This was not 
unexpected, but the absence of dolomitisation was not in 
accordance with anticipations. 
A very interesting feature in the results is the nature of 
the formation of the reef from 427 feet to 600 feet. 
Ail examination of the material indicates that it is very 
similaa: to that encountered on beaches today in the same 
latitude, and it is difficult to deny the view that subsidence 
of at least 600 feet, or 100 fathoms, has taken place in these 
regions, and so it would appear that at least to that extent 
the general view of Darwin must be accepted. 
However, no one who has examined the bore material 
could pretend that the coralline material has been formed 
in situ as far as a growth position is concerned for most of 
the material encountered. It would appear as if the 
" factory" was somewhere else, perhaps to seaward 
generally, and the disrupted fragments therefrom have 
been accumulated on the leeward side as it were. Of course 
a certain amount of material, as one may see today, has 
grown in situ as far as Michaelmas Cay is concerned. 
However, whether the coralline material be in situ or 
not, and quite irrespective of what the proportion may be, 
the fact that subsidence of 600 + feet has taken place 
appears to be inescapable. The depth of the coralline 
material and the nature of the underlying material 
encountered do not fit in with the Glacial Control 
Hypothesis or its Antecedent Platform Hypothesis 
derivative, unless at the same time one is prepared to admit 
subsequent subsidence of considerable magnitude. 
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Although the surface material on the coral cays­
especially the coarser material-is cemented fairly strongly, 
the loosely coherent nature of the material in this bore 
is very worthy of note especially if one bears in mind the 
absence of dolomitisation. Is there any relationship 
between these two conditions ¥ 
F. W. Clarke10  and W. C. Wheeler have discussed the 
" fact that in certain groups of organisms the proportion 
of magnesian carbonate is dependent upon or determined 
by temperature ". They have shown that the crinoids 
and alcyonarians show it very clearly, and they think 
perhaps the foraminifera and algre do likewise. If this 
is so, boring results in the northern end of the Great 
Barrier Reef, where the water temperatures are higher, 
may furnish higher magnesium carbonate results from the 
same type of rna terial . 
The Commonwealth Lighthouse officials, in seeking 
foundation for structures on coral cays, have been most 
disappointed at the uncemented condition which appears 
the general rule immediately below the case-hardened 
skin of coral detritus. One must not confuse questions 
relating to coral rock or coral beach rock material with 
the one being discussed here. 
The loosely coherent nature of the coralline material 
on the coral islands and reef-patches immediately one 
passes through the cemented outer skin for a foot or less 
is of more than ordinary interest. 
As indicated earlier, at Low Isles quite a good coralline 
growth has been proved by shallow boring to be founded 
on what amounts to terrigenous mud.11 
It would appear, therefore, that one must be prepared 
to find (a) coralline growths under conditions not hitherto 
regarded as suitable, and (b) very important and thick 
accumulations of coralline material uncemented and not 
dolomitised. 
COMPOSITION OF CORAL REEFS. 
The finding of such a high percentage of foraminiferal 
and algal material is not unexpected, and this falls into 
line with the Funa Futi and Bahamas coral reef material. 
1 o U.S.G.S. Prof. Paper 1 24, 1 922, p. 6 1 .  
1 1  Marshall and Orr, Great Barrier Reef E xpedition Scientific 
Reports (British Museum).  Vol. 1, No. 5.  
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The question does arise though as to how much coral as 
such is necessary to form a coral reef. 
Dr. G. J. Hinde,12 in the summary of his report on the 
1 ,114 feet bore at Funa Futi, indicated that of the material 
encountered from the surface down to 180 feet " the 
proportion of strictly coral rock would not be more than 
one-fifth " ,  the remainder being calcareous algre, forams, 
etc. Between 180 and 750 feet the recovered material 
was small and much broken up, and so it should not be 
considered especially, but the recovery of core from 
750-1 ,114! feet was high, and speaking of the corals he 
writes : " Even here they appear to be considerably 
exceeded by the foraminiferal and fragmentary rocks. "  
Of the material between 150-748 feet he wrote : " Both 
the cores and fragmentary materials largely consist of 
foraminifera and organic debris, with only a small pro­
portion of corals. "  
While in London i n  1935 I enjoyed the advantage of 
examining Dr. Hinde's slides and material, and afterwards 
of seeing and examining, through the courtesy of Mr. 
E. E .  L. Dixon, of the Geological Survey, the bore material 
from the 395 feet bore put down in 1932 in the Bahamas 
by the University of Princeton Expedition. From 0-100 
feet there was practically no coral at all, but the core 
was made up of oolitic and foraminiferal material. From 
100-385 feet true coral was more or less part of the core, 
which was very largely foraminiferal, with many single 
corals through it. The coral percentage was low and 
appreciably lower than that from Funa Futi and from the 
Great Barrier Reef. From 180 feet onwards the Bahamas 
material is completely dolomitised and there has been 
much recrystallisation. Mollusc casts generally are 
abundant right through the whole length of the core . 
It appears from the evidence of the three sets of bore 
results considered that coral reefs are much less strictly 
coral than otherwise, and so after all what are we to regard 
as a " coral " reen It i s  clear that the true reef-building 
corals may be in the minority as far as bulk of the resultant 
reef is concerned, but one cannot have a coral reef without 
corals. Even if they are relatively minor in their bulk 
occurrence they certainly appear to be essential for the 
purpose of providing the very necessary framework for 
1 2 Funa Futi Report, pp. 333-334. 
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the mass as a whole, and their existence appears to be 
required in providing the environment for the satisfactory 
development of the algro in particular, and also perhaps 
for many of the forams. 
A recognition of the above is necessary, especially in 
view of the great emphasis which in the past has been 
placed on the conditions as to depth, tempera ture, salinity 
food-supply, etc. , necessary for the growth of corals and 
the effect of these on explanations as to the origin of coral 
reefs. 
The question of what is a coral reef is quite a pertinent 
one to the whole matter. It seems to be quite clear that 
the true reef-building coral material may be decidedly in 
the minority even in a generally accepted coral reef. 
Hitherto the limiting conditions as to coral growth have 
been adopted rather rigidly as applying to coral reef 
formation. Perhaps these need reviewing, and it may be 
found that in the future there should be less rigidity in this 
direction. Certainly the work of C. M. Y onge13 in showing 
how corals may free themselves of mud was not in accord 
with views held generally at the time, while the amount 
of muddy material on which the coral growths at Low Isles 
were established was equally surprising. 
BIOLOGICAL AND GEOGRAPIDCAL SURVEYS. 
Following upon the boring operations at Michaelmas Cay 
in 1928, the results of which have been discussed above, 
the great desirability of having certain marine biological 
and geographical work carried out became evident. Those 
in Australia who were competent to do such work were not 
available, so recourse was had to England, and a party 
of marine biologists, under the leadership of Dr. C. M. 
Yonge, came out prepared to spend a year investigating 
thoroughly the marine fauna and flora of the region 
throughout a complete cycle of the seasons. 
Low Isles near Port Douglas was, for several reasons, 
selected as the base, although it was realised that the coral 
growth was not as luxuriant there as in certain other 
islands which had to be rejected on the score of inaccess­
ibility or some other factor. It is essential for any party 
to have a reasonable base for supplies, etc. , not too distant, 
also safety provision in the event of a cyclone was deemed 
13 Great Barrier Reef Expedition Scientific Reports (British Museum), 
and " A Year on the Barrier Reef ", p. I 07.  
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essential. It is interesting to note that Low Isles, in 
common with many other islands considered, was visited 
in March, 1 934, by a very destructive cyclone, and the 
wisdom of selecting Low Isles as the base for the Y onge 
party with the protection of the Lighthouse tower as well 
as certain other facilities was thus amply demonstrated. 
As a result of observations made and experiments 
carried out we are now in possession of much interesting 
and valuable information hitherto unknown. The whole 
expedition from beginning to end was a great success, and 
the publication of the results in a series of reports by the 
British Museum of Natural History much enhanced the 
value of the work to others. But great as the work was , 
the fact remains that the answer to the question of how the 
reef was formed is still essentially a geological rather than 
a biological problem. 
We know from other regions, and as a matter of direct 
observation, that the Great Barrier Reef region fulfils 
the necessary requirements for the faunal and floral 
growths necessary to build the reefs. What we require 
to know is what were the conditions of things when the 
coralline material commenced � What have been the 
physiographical and geological changes since � What 
were the geological factors in the accumulation of the 
material, and what mineralogical or petrological changes 
have been of importance as far as the resultant structures 
are concerned � 
Whatever importance there may be attached to the 
biological aspects of the problem, it appears today that it 
is the geologist rather than the biologist who has to deal 
with the main questions under consideration. 
Geographical investigations, especially in the way of 
careful mapping and description of the various coral cays 
and reef patches, made by Messrs. J. A. Steers and Michael 
Spender14 in 1928-1929, have been extremely helpful in 
considering the factors responsible for the accumulation of 
the island patches of coral sand, their relationship to the 
growing coral reef patches, the movements to which the 
whole area has been subjected, and in facing the main 
question of the origin of the reef. 
Ste&s15 finds himself definitely on the side of those 
favouring submergence on a fairly extensive scale, though 
a J. A. Steers, Geogr. Jour., Sept . and Oct., 1 929.  
1 5  Geogr. Jour. ,  1 929, p .  239.  
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not necessarily of equal amount in all parts of the Barrier, 
and he regards the subsidence as having been due partly 
to simple warping and partly to faulting. 
He considers16 that the faulting and the flexing of the 
peneplain have been the dominant factors in the formation 
of the reef rather than the subsidence of the continent 
as a whole. 
Spender maintains that shingle ramparts or ridges are 
the most distinctive features of island reefs (low wooded 
islands of the Admiralty charts) .  He uses the debris 
accumulations (cays, ramparts, shingle, etc. ) ,  on the 
reefs as a means of classifying them into five types, ranging 
from the low-lying inner reefs just inside the Outer Barrier 
up to the island reefs which are nearest to the mainland. 
He maintains that the difference between a very low inner 
reef on which the debris is scattered all over the surface 
and an island reef with its sand cay, vegetated rampart, and 
mangrove swamp as seen at Low Isles and Three Isles, is 
purely a question of difference of level. 
Unquestionably the geographer can give much aid to the 
biologist in his ecological work on the reefs and to the 
geologist in several directions. 
The information to be gained from detailed mapping and 
study of the several types of reefs is likely to be very far­
reaching, and it gave much pleasure tio the Committee 
when Mr. J. A .  Steers, M.A. , of Cambridge, accepted our 
invitation to continue his study of these coral islands last 
year. Accompanied by Mr. F. E. Kemp, B.A.,  an expert 
at mapping in the islands, he carried out his investigations 
over a wide range, but especially in the north up to Cape 
Direction, and in the southern end on the Bunker and 
Capricorn Groups. 
Steers,17  after his visit to the reefs at the northern end, 
found himself in agreement with Spender' s  classification 
into five types for the islands north of Port Douglas, and 
he described twenty-seven low wooded islands in the north. 
He shows that the Bunker and Capricorn islands fall into 
two main groups-the shingle islands and the sand islands. 
H eron Island, on which boring operations have recently 
been carried out, belongs to the latter. 
l & Jbid. ,  p. 363. 
1 7 Geogr. Jour. ,  Nos. l, 2, 1 937. 
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Mr. Spender18 has recently offered the opinion that deep 
boring should not have been undertaken again without 
preliminary prospecting, either with numerous shallow 
bores or with modern geophysical methods. He indicates 
that Dr. Bullard of Cambridge and Dr. Brockamp of 
Potsdam agree that both pendulum gravity surveys and 
seismic soundings could be used in the Barrier Reef area.. 
With the latter opinions one finds himself in agreement up 
to a point, and the Committee has felt so for the last two 
or three years, but we do not yet know enough of the sub­
coralline make-up of the reef area to interpret correctly 
the results which these geophysical tests will produce. 
Far and away the most · valuable information the 
Committee has obtained has been from the Michaelmas Cay 
bore and from that at Heron Island . . Pendulum gravity 
surveys, unfortunately, are not likely to be useful in 
telling us the thickness of the coralline material, because 
the results of the two deep bores do not indicate a sufficient 
difference in density between the overlying coralline sand 
material and the underlying siliceous foraminiferal sand. 
Whether they would tell us the depth of the underlying 
platform is another matter, but we have not yet been able 
to ascertain a means of doing that satisfactorily. 
As for the seismic sounding methods, arrangements have 
been made tentatively for these to be carried out by either 
or both of the refraction and reflection methods as conditions 
require, but it was decided after mature consideration to 
carry out the deep boring before applying these tests. 
The results of the Heron Island bore have shown the 
wisdom of this, as the presence of certain very hard bands 
well below the coralline material and above the underlying 
platform will introduce elements which may be dis­
concerting. Even if these difficulties are surmounted1 the 
trouble will be to say how much of the superincumbent 
material above the underlying platform is coralline, and 
how much is the siliceous sands met -under the coral in 
both deep bores. 
The use of these methods after the deep boring is much 
to be desired, and the Committee hopes to avail itself of 
their help subsequently. 
To date the only definite quantitative information we 
have as to the reef's thickness, its physical make-up, and 
its underlying material has been derived from the deep 
bores. 
18 Geogr. Jou.r., No. 2, 1 937, p. 1 42.  
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HERON ISLAXD BORE. 
In conclusion, the results of the boring at Heron I sland 
(Lat. 23° 26' S., Long. 151 o 57'  E . ) ,  some 48 miles E.N.E. of 
Gladstone, are of considerable interest. 
Heron Island is 10 miles from the 100 fathom line and 
44 miles from the mainland. The water in the channels 
about the island reaches a depth of 26 fathoms, and the 
Heron Island reef-patch is some seven miles in length and 
two miles in width. The sand cay is on the western end, 
and is approximately one mile in circumference. 
Boring operations (17/7/3 7 )  have reached a depth of 
567 feet, having commenced in coral sand. From 1 7-22 
feet coral beach rock of a somewhat cemented nature was 
met, but until a depth of 512 feet was reached there was 
nothing sufficiently strongly cemented to furnish a solid 
core, and the percussion method with a drive pump and 
cutting shoe was adopted. 
From the surface to about 450 feet coralline material 
has been encountered, more or less loosely coherent and 
with abundant foraminiferal and algal remains. At 
292-294 feet a band of loosely coherent fine white silica 
sand was passed , but all else from surface to 450 feet or 
thereabouts was coralline. From then on to 567 feet 
siliceous sand with forams, and fragments of shallow water 
shells, has been encountered with occasional bands of 
hard calcareous sandstone. Sometimes the foraminiferal 
material is sufficiently abundant to make the calcium 
carbonate the dominant material and sometimes the 
quartz grains predominate. The quartz sands are loosely 
coherent and the harder calcareous bands are sometimes 
18 inches or so thick. 
One band at 511 feet is exceedingly hard and over a foot 
thick. What effect it would have in seismic reflection 
tests would be of considerable interest to us. 
The nature of the sands at 567 feet is such as one finds 
associated with the weathered material from the old 
metamorphosed palreozoic sediments on the mainland. 
To some extent glauconitic material in the foram casts 
occur in the sub-coralline quartz sands .*  
* A total depth o f  732 feet was reached before technical difficulties 
forced a discontinuance of operations. Occasional foraminiferal 
siliceous limestone bands of varying thickness in loosely coherent 
quartz beach sand material persisted right through. No true coralline 
material whatever was encountered below approximately 450 feet. 
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The remarkable similarity in the Michaelmas Cay and 
Heron Island bores as to the thickness and physical make-up 
of the coralline material, and also of the nature of the 
sub-coralline material is a matter of considerable interest. 
It is difficult to think that it is just a coincidence. The 
bearing of these two sets of very similar results on one's 
ideas as to the nature and the amount of the movements is 
most important . The conclusions on these matters arrived 
at for Michaelmas Cay appear to have their full endorse­
ment at Heron Island. 
University of Queensland, 
Brisbane. 
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